Cigarette smoke extract induces the expression of GRP78 in A549 cells via the p38/MAPK pathway.
Apoptosis of alveolar epithelial cells has been implicated in the pathogenesis of chronic obstructive pulmonary disease. To determine the involvement of glucose‑regulated protein 78 (GRP78) in the cigarette smoke extract (CSE)‑induced apoptosis of alveolar epithelial cells and the potential mechanisms underlying this effect, A549 cells that originate from alveolar type II epithelial cells were exposed to various CSE conditions in the present study. GRP78 expression and its effect on the apoptosis of A549 cells were investigated using techniques such as RT-PCR, western blot analysis, gene knockdown by GRP78 siRNA interference and the terminal deoxynucleotidyl transferase dUTP nick‑end labeling assay. The activity of the p38/mitogen‑activated protein kinase (MAPK) pathway and its involvement in GRP78 expression were also analyzed using SB203580, a p38/MAPK pathway inhibitor. It was demonstrated that GRP78 expression in the cells was significantly upregulated following CSE exposure and a 12‑h exposure of 5% CSE was the most efficient in inducing GRP78 expression. This CSE‑induced GRP78 expression was significantly attenuated by GRP78 siRNA or by the use of SB203580. The downregulation of GRP78 expression by GRP78 siRNA also led to the increased expression of caspase-3 and an increased apoptotic index (AI, P<0.05 vs. other groups). These results suggested that CSE induced GRP78 expression in A549 cells. This study demonstrated that upregulated GRP78 expression may be anti‑apoptotic effects and the p38/MAPK pathway was involved in the process of CSE‑induced GRP78 expression in A549 cells.